Increased ouabain sensitivity of cultured human fibroblasts from muscular dystrophy.
Muscular dystrophy is a disease characterized by wasting of muscle tissue in vivo and net loss of muscle cell protein in vitro. No comparable changes have been reported in other tissues, although all cells of affected individuals must carry the X-linked recessive mutation. On the hypothesis that predisposition to accelerated protein degradation might be latent in nonmuscle cells I investigated protein metabolism in skin fibroblasts from normal individuals and patients with Duchenne and Becker dystrophy. Under normal culture conditions rates of protein synthesis and protein degradation in the two groups of cultures were indistinguishable. Both types of cells responded to treatments that stimulate protein degradation and the extent of response was similar. Treatment with ouabain to reduce cell K+ content, and hence protein synthesis, had no effect on protein degradation in either group. Synthesis of protein was reproducibly more sensitive to ouabain in dystrophic than in normal strains, however, and the rate of protein synthesis was correlated with the steady-state K+ content. Eight out of nine dystrophic strains showed a greater sensitivity of K+ content to ouabain inhibition of the membrane Na+-K+ pump than four normal strains. This increased sensitivity could be conclusively attributed to increased efflux or decreased influx of K+, or to alterations in ouabain binding to intact cells. Others have observed membrane abnormalities in dystrophic muscle as well as in other cell types. Our findings may represent a physiological consequence of that abnormality.